Abstract. We consider important generalizations of a wide class of traditional deterministic inventory and facility location models that we call inventory/facility location models with market selection. Instead of the traditional setting, we are given a set of markets, each specified by a sequence of demands and associated with a revenue. Decisions are made in two stages. We first make a decision of what markets to select, where all other markets are rejected. Next we have to construct a minimum-cost production plan (facility layout) to satisfy all of the demands of all the selected markets. The goal is to minimize the overall lost revenues of rejected markets and the production (facility openings and connection) costs. We show how to leverage existing approximation results for the traditional models to corresponding results for the counterpart models with market selection. More specifically, any LP based α−approximation for the traditional model can be leveraged to a 
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algorithm for the counterpart model with market selection. Our techniques are also applicable to an important class of covering problems.
Introduction
Traditional deterministic inventory theory provides streamlined optimization models where the goal is to satisfy a sequence of specified demands over a given , planning horizon with minimum overall cost, optimally balancing different costs in the supply chain. Recent trends in supply chain research and practice have led to a broadened perspective that considers not only decisions on the supply side but on the demand side as well. More specifically, the demands to which the supply chain must respond and commit to are not completely exogenous parameters, but may be influenced by endogenous decisions such as pricing, promotions, and other strategic marketing-based factors. In particular, a supplier should strive to optimally fit the shape of the demand to the supply chain's production capabilities. A fundamental aspect of these issues is the choice of markets (or customers) to which the supplier commits to sell commodities. That is, given products and a set of potential markets, which markets should the supplier target for sales? Clearly, this decision is impacted by the potential profitability of each market. While marketing models can be used to predict the potential revenue available in a market, economies of scale in production make it difficult to isolate the cost of serving a market, in particular, because this cost depends on the collective set of markets being served. Aiming to address such market selection decisions in the planning phase, we propose the following integrated market selection and production planning problem.
We consider generalizations to a wide class of traditional deterministic inventory models that capture the above mentioned issues. In these more general models, the input consists of a set of markets (or customers), where each is specified by a sequence of demands over the given planning horizon and is associated with a potential revenue. The decisions are made in two stages. First we decide which markets we are going to select and which ones will be rejected. By selecting a market we commit to satisfy all of its demands over the horizon. Rejecting a market implies that we can ignore all of its demands, but we lose its potential revenue. Once a subset of markets is selected, we need to construct a minimum cost production plan to satisfy all of the demands of the selected markets on time. As in the traditional inventory models the production cost usually consists of a fixed ordering cost that is incurred in each period an order is placed, and of holding cost for carrying excess inventory from period to period. Our goal is to minimize the overall cost, namely the lost revenue incurred by market rejection and the production cost of satisfying the demands of the selected markets. We call this new class of extended models inventory models with market selection.
All of the inventory models we consider in this paper can be formulated as facility location type integer programs that admit strong LP relaxations. We show how to modify these LP's to capture the more general models with market selection. We then describe general LP-rounding and primal-dual frameworks that leverage any LP-based approximation algorithm for the traditional inventory models to a corresponding algorithm for its counterpart with market selection. This results in a stream of approximation algorithms for these more general market selection models that have constant worst-case performance guarantees. That is, for any instance of the specific market selection problem, the algorithm provides a solution with cost at most constant multiple of the optimal cost.
